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 Abstract. Molecular biology tests based on identification, amplification and characterization of 
nucleic acid revolutionized the pathology diagnostic, conservation of indigene animal genetic resources, 
gene assisted selection and food traceability from farm-to-fork and from fork-to-farm. The 
Deoxyribonucleic Acid (DNA) of each animal is different (with the exceptions of monozygotic twins and 
clones). Since the genome of each animal contains approximately three billion DNA units, the range for 
variation among the DNA sequences of animals is enormous, consequently DNA markers analysis allows 
assuring a traceability of 100% in the meat industry. A methodology using 17 ISAG (International Society 
for Animal Genetics) DNA microsatellite markers is proposed for meat traceability. The original methods 
- patented by Prof.Brem and his Agrobiogen team - that were used in Romania to reveal DNA 
polymorphism are described as their applicability in species identification and meat traceability. The 
objective it was analysis the DNA profile of pig with 10 microsatellite markers for meat identity control, 
of sheep for scrapie diagnostic  and cattle for performants selection . 
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INTRODUCTION 
 
The analytical methods used for species identification and authenticity of foods rely 
mainly on protein and DNA analysis. The protein-based methods include immunological assays 
electrophoretical and chromatographic techniques. More recently, DNA molecules have been the 
target compounds for species identification due to the high stability compared with the proteins, 
and also to their presence in most biological tissues, making them the molecules of choice for 
differentiation and identification of components in foods, and a good alternative to protein 
analysis. Most DNA-based methods for species identification in foods consist on the highly 
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specific amplification of one or more DNA fragments by means of polymerase chain reaction 
(PCR). DNA microsatellite markers are proposed for meat traceability.  
For scrapie diagnostic three major mutations are associated with sheep susceptibility or 
resistance to classic scrapie and BSE: at codons 136 (A or V), 154 (R or H), and 171 (R, Q, or H). 
Animals with genotypes V136R154Q171/VRQ, ARQ/VRQ, ARQ/ARQ, and VRQ/ARH PrP are 
most susceptible to scrapie. 
 
MATERIALS AND METHODS 
 
The TypiFix™ ear tag system is a combination of a conventional ear tag with a 
simultaneous tissue sampling technology.  By ear tagging the farm animals, the tissue samples 
are automatically collected and sealed in the TypiFix™ sample containers, where the tissue 
samples are preserved at ambient temperature and can be used for protein or DNA based assays. 
The easy handling of the TypiFix™ ear tag system allows economic sampling of whole 
populations and is therefore an effective tool for analysis of genetic markers for paternity control, 
traceability and breeding traits. The Typi-Fix-System is a procedure for the collection of DNA 
containing tissue samples avoiding all these hurdles and problems.  
 With the Typi-Fix-ear tags the animal is marked - in the usual convention - with a plastic 
ear tag. At the same time, however, a tissue sample is taken by the spike of the ear tag which 
immediately after the collection is packaged in a special plastic container (sample receiving 
container) labelled with the (bar coded) animals ear tag number.After collection the preservation 
and preparation of the DNA is initiated automatically by substances which are hold in stock in 
the sample receiving container. The identification number of the samples can be registered by a 
reading device (scanner). The sample container is connected to the eartag by a plug and socket 
and is easily removed after the eartag has been affixed and the tissue sample simultaneously 
collected. If desired, the sample container can also be used without the eartag. 
 
 
Sample colletion with the TypiFix System 
for Scrapie-genotyping of sheep 
 
Sample collection 
of small tissue probes with the TypiFix system 
 
 
 
Sample aquisition 
 
error-free sample processing in the lab by automatic  
aquisition of the sample ID and transcription into the  
data base 
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Purification of nucleic acids more than 5 x faster 
 
DNA purification with dnaFIX columns 
an extremly simplified and shortened one-step  
high-throughput separation procedure of genomic DNA 
from TypiFix samples. The sorbents retain protein and 
other contaminantes, while the DNA passes the column in 
the exclusion volume 
 
 
 
Reproducible DNA yield and quality 
 
Gel electrophoresis of dnaFix purified DNA from 
88 TypiFix samples 5 µl (total elution volume: 
240 µL) of each sample were loaded on a 1% 
agarose/ EtBr gel. The DNA concentration is about 
5 ng/µl or greater, n = negative control 
 
 
Moleculargenetic analysis PCR     
 
Tissue collection with TypiFixTM –System  
    After pigs tissue collection with ear tagging, we collected meat probes i.  
- The porcine agreed microsatellite markers use for: 
- Set I is: S0005 for chromosome 5 and range 205-248, S0090 for chromosome 12 and 
range 244-251, S0155 for chromosome 1 and range 150-166, SW857 for chromosome 14 
and range 144-160, SW240 for chromosome 2 and range 96-115 
- Set II is: SW24 for chromosome 17 and range 96-121, SW951 for chromosome 10 and 
range 125-133,  
 DNA purification with DNA FIX columns an extremely simplified and shortened one-step 
high-throughput separation procedure of genomic DNA from TypiFix samples.  
The sorbents retain protein and other contaminants, while the DNA passes the column in the 
exclusion volume. DNA isolation and purification can be automated through the use of a 
pipetting robot and a special one-step procedure (Nexttec technology). PCR reactions with these 
samples can also be prepared automatically. The results of the multiplex PCR analyses are linked 
with the scanned identification number and saved in the animal data bank. This aspect is very 
important for studying traceability and domestic animal biodiversity.  
 Gel electrophoresis of NCC purified DNA from 88 TypiFix eartag samples : 5 µl 
(total elution volume: 240 µL) of each sample were loaded on a 1% agarose/ EtBr gel. The DNA 
concentration is about 10 ng/µl or greater = negative control. These higly-performant analyses are 
conducted at the well-known AGROBIOGEN laboratories in Germany, by Prof. Brem and his 
team, with their patented methods.   
 
a dd ly sis buffer 
1 min, 400  x g 
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Fig.1 The leading lab correlations with traceability of meat products through the new method of Prof. Brem and his 
AGROBIOGEN, Germany, team  
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RESULTS AND DISCUSSION 
 
In the past, natural scrapie and bovine spongiform encephalopathy (BSE) infections have 
essentially not been diagnosed in sheep homozygous for the A136R154R171 haplotype of the prion 
protein. This genotype was therefore assumed to confer resistance to BSE and classic scrapie 
under natural exposure conditions.  
It was reported the identification of 2 natural scrapie cases in ARR/ARR sheep that have 
biochemical and transmission characteristics similar to cases of classic scrapie, although the 
abnormally folded prion protein (PrPSc) was associated with a lower proteinase-K resistance. 
PrPSc was clearly distinct from BSE prions passaged in sheep and from atypical scrapie prions.   
In ours results of analysis (Table 1)- Rusetu Research Center half the probes present the 
arginine (R) at codon 171 of the prion protein who confers resistance to the prion protein 
undergoing the structural change. 
In results of analysis in Hateg country 41 the probes present the arginine (R) at codon 171 
of the prion protein who confers resistance to the structural change of prion scrapie. 
The coding for alanine (A) by codon 136 confers resistance to the prion protein 
undergoing the structural change associated with scrapie. All the probes in Rusetu Center have in 
the 136 codon the alanine. In results of analysis in Hateg country 86 the probes present the 
alanine (A) at codon 136 of the prion protein who confers resistance to the structural change of 
prion scrapie. The presence of glutamine (Q) or histidine at site 171 may convey some resistance, 
because has not detected scrapie in thise sheep. In results of analysis in Hateg country 90 the 
probes present the glutamine (Q) at codon 171 of the prion protein who confers resistance to the 
structural change of prion scrapie. 
But for genotype class (genotype classifications by the German Society of Animal 
breeding-DGfZ in Hateg country (Tab.2) we detected 4 probes with genotype G4 (ARR/VRQ) 
and 5 probes with -G5 (VRQ/ARQ) who is susceptibility from scrapie disease.    
The results of DNA profile of pig obtained by analysis of 10 microsatellite markers and 
results of identity control is presented in the next tables (tab.3, 4). 
The meat of each animal it was identifications with the microsatellite markers. The 
analysis based on microsatellite data has demonstrated the possibility to genetically characterize 
the breeds studied and to distinguish the origin of animals.  
 DNA profile of pig samples obtained by analysis of  the first 5 microsatellite markers (S0005, 
S0090,S0101,S0155,S0355) and results of identity control. 
Each animal have identify by analysis of the  10 microsatellite markers (S0005, 
S0090,S0101,S0155,S0355 S0386,SW24,SW240,SW857, SW951) and the sample it was 
compared with the meat probe.  These systems can also be used other large-scale for animals 
products identification with DNA analysis. The results of DNA analysis demonstrate the identity 
of a livestock animal or livestock product  can be established directly by the genetic information. 
With the EU placing emphasis on food safety and consumer protection, we believe that 
gene assisted selection and food traceability from farm-to-fork and from fork-to-farm must 
become compulsory in the veterinary control of the animal products quality. Just the same we 
view the animal filiations tests to be of major importance for the genetic improvement of farm 
animals, inclusive of detecting genetic resistance to different diseases. 
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Table 
DNA profile of pig samples obtained by analysis of 5 microsatellite markers ( S0386,SW24,SW240,SW857, 
SW951) and results of identity control 
 
Lab no.  
Typifix 
no. Sample S0386 SW24 SW240 SW857 SW951 
US080007 1 animal 174 176 101 107 93 105 143 149 120     
US080008 51 animal 174     107 113 95 111 147 149 120 122 
US080014 57 meat 174     107 113 95 111 147 149 120 122 
US080009 52 animal 174     93 101 91 107 139 151 120     
US080015 58 meat 174     93 101 91 107 139 151 120     
US080010 53 animal 174  93 101 93 107 139 149 120     
US080017 60 meat 174     93 101 93 107 139 149 120     
US080011 54 animal 174 176 99 117 95     149 151 120 122 
US080016 59 meat 174 176 99 117 95     149 151 120 122 
US080012 55 animal 174 176 113     95     139 149 120     
US080018 61 meat   174      113     95     139 149 120     
US080013 56 animal  176       101     93 95 147 155 120     
US080019 62 meat 176 176 107 113 91 111 139 143 120     
US080039 94 animal 184 184 93 107 95 105 149     120     
US080040 95 animal 168 176 113     95 105 149     128     
 
The method based on microsatellite markers gives concrete results and is a valuable tool 
for the meat industry.  The applicability of the methods is very important because give the 
transparency needs of the market in very short time.  
Concerning traceability of animal products there are hopes as well. The way to apply  
genetic identity in monitoring the traceability of products is given in figure 1. 
The technologies for sample collection in entire populations by DNA tagging and for the 
high throughput DNA preparation and isolation were developed and patented by Prof. Brem and 
colleagues at the Agrobiogen GmbH and nexttec GmbH. It is proposed a pilot project on this  
subject. The estimated coats of this pilot project are 10 € per animal. Since traceability and 
consumer protection will be a regulatory action on an EU basis, it is of continental interest this 
pilot project (field study) to enjoi the financial funding of EU to show the feasibility of all steps 
in one country as a prerequisite for a later EU-wide usage. 
A sustainable economy respects the sustainable yield of the ecosystems on which it 
depends: fisheries, forests, rangelands and croplands. As long as the harvest does not exceed the 
sustainable yield, it can be sustained in perpetuity. In a world where the demands of the economy 
are pressing against the limits of natural systems, relying on distorted market signals to guide 
investment decisions is a recipe for disaster. Setting out from these facts of Bioeconomy, Lester 
Brown, founder of the Washington-based World Watch Institute, currently director of the Earth 
Policy Institute, developed a new concept, Eco-Economy – Building an Economy for the Earth. 
This new fundamental concept considers that modern economy must be based on the fundamental 
rules of natural and artifficial (anthropized) eco-systemes. That is why, in several successive 
books, Lester Brown triggers strong alarms for rescuing a planet under stress and a civilization in 
trouble. 
 430 
 
 
Fig.2 Lester Brown`s diagram for eco-economics paradigm 
 
 
 
Fig.3 Modification of Lester Brown`s diagram for eco-economics paradigm,  
considering globalization and economic-financial crisis 
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CONCLUSION 
 
1. The TypiFix™ ear tag system is simple, one-step collection and preservation of tissue samples 
2. The TypiFix™ ear tag system is fast, fully-automated and economical preparation of DNA 
3. This method is to be performed much more quickly and economically than is currently 
possible with the traditional methods of sample preparation.  
4. It was analysis the prion protein for scrapie resistance genotyping as codon- amino acid at codon 136, 
154, 171 from 5 known haplotypes resulting PrP Genotype. All the probes in Rusetu Center have in 
the 136 codon the alanine. In results of analysis in Hateg country 86 the probes present the 
alanine (A) at codon 136 of the prion protein who confers resistance to the structural change of 
prion scrapie. In Hateg country (Tab.2) we detected 4 probes with genotype G4 (ARR/VRQ) and 
5 probes with -G5 (VRQ/ARQ) who is susceptibility from scrapie disease. 
5. The analysis performed with the panel of the 10 markers still able to give a correct result for all 
pigs and the identification the meat products it was 100%.  
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